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@ Coating for food composition limiting fat absorption upon frying.; 



@ A food composition, product and method of making thereof uses tissue,, such as vegetable, meat, fisli, > . - / ; . 
poultry, processed food, dough-based fobds, or t>attered foods. The tissue, is ^coated with at least ;one : 
coating, dried and fried, initially the coating is a gel including water, hydrocolloid gel fomriing 
compounds and a cross-linking agent such as polyvalent cations. The coating at least partially encloses 
the outer surface of the tissue. The coating is dried prior to frying. The coating (Initial, dried and fried) 
includes at least ten percent equivalent weight of cross-linking agent based on the neutialization 
equivalent weight of the hydrocolloid. The dried coating is adapted, to :Sut>stantiaily impede the 
penetration of oil therethrough. The coated fried products have a low concentration of cooking oil. 
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Th inventi n relates to a food compositi nandm thod forth roducti nof il in fried products. The reduc- 
tion in oil retention, both absorbed and adsorbed, is accomplished by fonrning a dry coating including hydrocol- 
lotd and polyval nt cations n food prior t frying. 

Strong, in U.S. Patent No. 3.397,993, discloses a process for preparing firozen french fry potat segments. 
5 Strong does not coat the potato s gments as is provided by the pr sent inv nti n. 

In W. L. Gold, U.S. Patent No. 3.424.591 and M. A. Meyers, U.S. Patent No. 4,900.573. potato strips are 
dipped in polymer solutions, drained and fat fried with the polymer layer still wet (hydrated). The coating used 
in the present invention is dried prior to frying. 

in S. Olson, U.S. Patent No, 4.51 1,583, potato strips are disclosed as being dipped in polymer solutions. 
10 drained, dried and fat fried. Olson does not disclose a potato having a salt bridged gel coating as used in the 
present invention. 

Prosise in U.S. Patent 4,917,908 discloses reduced oil french fried potato products and process tor prep- 
aring by coating potato pieces with polyvinylpyrrolidone. Prosise does not disclose a potato having a salt 
bridged gel coating as used in the present invention. 

IS A gel is a form of matter intermediate between a solid and a liquid. It consists of polymers, or long^hain 

molecules, cross-linked to create a tangled network and immersed in a liquid nrwdium. The properties of the 
gel depend strongly on the interactton of these two components. The liquid prevents the polymer network from 
collapsing into a compact mass; the network prevents the liquid from flowing away. Depending on chemical 
composition and other factors, gels vary in consistency from viscous fluids to fairiy rigid solids, but typically 

20 they are soft and resilient or jellylike. 

The equivalent weight of a substance is the weight thereof that combines, neutralizes or reacts with another 
substance. . / 

Matrix foods are finely cut and then shaped. They nnay be cooked and/or contain additives such as flavors] 
binders and fillers. 

25 There is a need in the food industry for food with less fat, cholesterol and calories. The health conscious- 

ness of consumers demands low-fat.food having the gustatory attributes (flavor, texture, unguency, etc.):of 
high-fat food. The invention disclosed herein includes food compositions having reduced, fat content while 
retaining the flavor, texture arid color of the afore men . - . 

Figure 1 is a schematic diagram of the general process steps used in the invention. : . . - 
30 Figure 2 is a schematic diagram of coating process steps used in accordance with the invention. 

Figure 3 is a schenr^atic cross-section side view of a coated tissue composition in accordance with the inven- 
tion. 

Afood composition, product and method of mixing thereof uses tissue, such as vegetable, meat, fish.poui- 
try, processed foods, dough-based foods, or battered foods. The tissue is coated with at least one coating, dried 

36 and fried initially the coating is a gel including water, hydrocolloid gel fomiing compounds and a cross-linking 
agent such as polyvalent cations. The coating at least partially encloses the outer surface of the tissue. The 
coating is dried prior to frying. The coating (initial, dried and fried) includes at least ten percent equivalent weight 
of cross-linking agent based on the neutralization equivalent weight of the hydrocolloid. The dried coating Is. 
adapted to substantially impede the penetration of oil therethrough. The coated-fried prdducts have a low con- - 

40 centration of cooking oil. j ' "^Vvr. ' " ^ • - . .-J ": ^ • - - ^ 

When this invention concerns dough-based or battered foods, the fried food product competition also has. 
reduced oil or fat absorbed therein; the dough or batter has a reaction product of a crosslinking agent and at 
least one crosslinkable hydrocolloid gel forming compound having a low molecular weight applied as a coating , 
to the dough-based food or to the battered food product prior to frying. ^ 

46 In accordance with the invention, tissue such as vegetable, meat, fish or poultry is coated and fried to form 

low fat food. The tissue is coated with hydrocolloid, dried and fried to produce a low oil product Frying is camed 
out in cooking oil. As used hers oil refers to oD and/or fat. The coating may be applied as a powder, or as a 
solution. The solvent of the solution map include water or a more volatile liquid to increase the rate of drying. 
The coating includes cross-linking agents, such as polyvalent cations, for example metal ions, and at least 

50 one low molecular weight hydrocolloid gel fonming compound, which fomns a gel by oomplexing with the poly- 
valent ions. Examples of hydrocolloid gel fomning compounds which may be used in coatings in accordance 
with the invention as low molecular weight, high molecular weight compounds or mixtures thereof include low 
methoxyl pectin, amidated low methoxyl pectin, polygalacturonic acid, polygalacturonate salts, pecticacid. pec- 
tate salts, alginic acid and carrageenan. Preferred low molecular weight hydrocolloid gel fonning compounds 

56 useful in accordance with the invention are within the general formulas: 



2 



EP 0 487 340 A1 



HQ_. _ 



10 



1 




OR OR 



-OH 



16 wherein — is an alpha ( a ) or a beta ( p ) glycosidic bond, 
n is an integer from 10 to 10,000, 
X is independently selected n times from 



20 



25 



30 



-C-OM, 



and 



35 



40 



M is H or a cation, 

Ml is H or methyl. : . 

R is H, CH3, C2H5-. -(CH2-CH2-0)y.Hi or 



-ft-OMje 



46 



-CHj-iH-OH- 



50 



65 



and 

y is 1 or 2. 

In addition to hydrocolloid gel forming compounds, the coating may include a film forming compound such 
as a high molecular weight hydrocolloid either mixed with the hydrocolloid gel forming compound or as a sepa- 
rate outer layer applied to the coating. 

The general process steps used in the invention are shown in Figure 1 . Tissue is processed by cutting 2 
Into desired shapes. By coating 4 the cut tissue Is prepared for frying 6. In a prefen^d embodiment of the inven- 
tion, coating includes blanching 7 with an aqueous solution containing calcium ions, applying hydrocolloid 8, 
and drying 9 as shown in Figure 2. N v rtheless, when dough-based or batt red foods, are treated in th pro- 
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cess f th inv nti n, th step of blanching is not necessary. 

Coated tissue 10 includes cells 12 adh red together by interstitial mat rial 14. Coating 16 includes multi- 
valent cations and low and high molecular weight hydrocoll ids which cov r cells 1 2 as shown in Figure 3. Dur- 
ing frying in cooking oil. water moves out of c lis 12, but oil is substantially prevented from entering cells 12 
5 by coating 16. 

The extent of penetration of the coating into the interstitial materials 14 is directly related to the blanch time, 
pressure and temperature. Vacuum (pressures below atmospheric) and pressures above atmospheric may be 
used to increase penetration of the coating. Blanching at higher temperatures and/or undera pressure gradient 
for longer times (but commensurate with tissue integrity) increases the extent of penetration by the coating be- 
to tween the cells 12. 

Hydrocolioids for the coatings may be applied as a dry powder or solution of hydrocollotd. In dry powder 
fonm, the hydrocolloid hydrates with moisture on the surface of the tissue to form the gel. The solution includes 
water. The solution may Indude alcohol. During drying a continuous coating is formed, and the coated tissue 
is ready to be fried, par fried and frozen or frozen for later frying. 

16 In a preferred embodiment of the invention, potato strips treated with a solution: containing calcium ions to 

fonn a film are coated by soaking in a solution of low molecular weight ionic hydrocollokls. These potato strips 
are then coated by dipping or spraying with a solution of medium to high molecular weight synthetic or chemi- 
cally modified natural hydrocolloid or other film fomning material. In a prefenred embodiment of the invention 
coatings are dried prior to deep fat frying. The invention provides for the production of french fried potatoes 

20 having up to 70% reduction in retained oil as compared to untreated potatoes. 

• Partial drying may be used before coating and after coating with hydrocolloid hiaterials. Drying rates are 
increased by use of volatile solvents in the hydrocolloid solution. Drying of the outertissue layer may be carried 
out before coating. This reduces the amount of water to be removed after a coating solution is applied. Other 
treatments which may be used before coating to make compositions in accordance with the present invention 

26 indude: sugar dips, salt dips, pH adjusbnents, dehydration, heab'ng^ cooling, and agitation. 

* The blanch with cations is carried out using an aqueous solution having at leastabout 0.2 percent by weight 
of the catbn, such as calcium. Preferably the aqueous blanch sdution has from about 0.3 to 0.8 percent by . 
weight of the cation. 

Low molecular weight ionic hydrocolloid compos itions provide improved processabStty by reducing the ten- 
30 dency of coated food pieces such as french fries to stick together. Use of low molecular weight ionic hydrocolloid 
• compositions also improve processability due to increased drying rates and improve the organoleptic properties 
of the product such as its texture, mouth feel, bite, color and reduced shine or gloss. • 

Coated compositions in accordance with a preferred embodiment of the: invention are formed by cutting, 
blanching, coating and drying. The blanch water typically indudes calcium ions. Multiple coatings may be used: 
35 These coated compositions are then fried to form coated products; The frying may. be short in duration (par 
frying) such as from about 1 to about 60 seconds, or of long duratk>n (to fully cook the tissue), such as from 
about 60 seconds to about one hour. Frying of coated compositions in accordance with the invention may be 
canied out from about 3 seconds to about one hour at a temperature from about 100 to 200^C. ' ; 

< ' ^ Frying is preferably carried out under substantially isothemnal conditions attempisratures betweert-100 and -' 
40 1 SO^'C for from 5 seconds to about 30 minutes. More preferably, the frying is carried out at temperatures be- - 
tween 100 and ITO^'C for from about 10 seconds to about 15 minutes. 

The dry coatings of the composition in accordance with the invention mey be from 0.0254 mm to 1 j3nrim. 
Preferably, these coatings are from 0.0254 mm to 0.254 mm. 

Low molecular weight hydrocolioids used in coatings in accordance with the invention have prlBferably have 
46 a molecular weight of greater than about 200; for example from about 200 to 80,000, and more preferably from 
about 2000 to 50,000 but most preferably from 2000 to 30,000. Within the most preferred range low molecular 
weight hydrocolioids used in coatings in accordance with the invention have a molecular weight of less than 
about 20,000 and more preferably less than 15,000. 

High molecular weight hydrocolioids used in coatings in accordance with the invention preferably have a 
so molecular weig ht of more than 80,000, for example from 80,000 to about 1 0,000,000 and more preferably from 
80.000 to 1 ,000,000 and nnost preferably from 80,000 to 200,000. . > 

Preferably, the dried coating of the coated raw tissue composition of the invention includes less than 20 
percent by weight water. More preferably, the dried coating of the coated raw tissue composition of the invention 
indudes less than 1 5 percent by weight water. Most preferably ttie dried coating of the coated raw tissue oompo- 
55 sition of the invention indudes less than 1 0 percent by weight water. 

Preferably, the outer cell tissue layer of raw cut tissue is at least partially dried prior to coating to form a 
dried outer tissue layer. Preferably the concentration of water in the outer layer of dried cut tissue is from 0,1 
to 80 percent of th concentration of water in raw tissu . More preferably, th concentration of water in the outer 
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layer of dried cut tissu is from 0.1 to 50 percent of th concentration of water in raw tissu . Most preferably, 
tlie concentration of water In the outer layer f dried cut tissu is from 0.1 to 30 p rcent of the cone ntration 
f wat r in raw tissue. 

Preferably, the par fri d coated product in accordance with an embodiment of the invention is froz n by 
6 reducing th temperatur th reof to I ss than 0**C to form a dried frozen food. Preferably, th fr z n food is 
heated to at least lOO^'C for at least 5 seconds to form a cooked product. 

Prior to drying the amount of polyvalent metal ions Is at least 0.05 percent by weight In the gel coating on 
the raw tissue.The amount of polyvalent metal ions is at least 1.0 percent by weight in the coating of the par 
fried and fully fried tissue. Preferably, the concentration of polyvalent metal ions in the gel coating is more than 
10 0.1 percent by weight. More preferably, the concentration of polyvalent metal ions in the gel coating is more 
than 0.2 percent by weight 

The polyvalent metal ions are present in the dry or the raw as well as the fried tissue coating in an amount 
of at least ten percent equivalent weight based on the neutralization equivalent weight of the hydrocollbid conv- 
pounds. Thus, at least ten percent of the amount of polyvalent metal ions is required to neubralize the hydrocol- 
16 loid compounds. 

Preferably, the metal ions are present in the dry coating on the raw as well as the fried tissue in an anrKHjnt 
of at least thirty percent equivalent weight based on the neutralization equivalentweightof the hydrocollotd com- 
pounds in the coating. Most preferably, the metal ions are present in the dry coating on the raw as well as the 
fried tissue in an amount of at least Trfty percent equivalent weight of the neutralization equivalent weight based 
20 on the hydrocolloid compounds in the coating. 

, The cooked product preferably includes at least 40 percent by weight less cooking oil4han said cooked ' 
control tissue. The cell tissue of the composition of the invention may include fruit, such as apples, bananas 
and plantain, vegetables such as potato, onion, carrots, zucchini, poultry, fish, meat or processed foods such 
as matrbc potatoes and matrix meats. : 
25 Low molecular weight hydrocoltoids may be readily prepared by either acid, alkaline or enzymatk: degra- 

dation and hydrolysis, of suitable precursors, in a preferred embodiment of this invention the. low molecular: 
weight hydrocolk)id is derived from pectins which are a group of complex,- high .molecular weight polysac-. 
charides found in plants and composed chiefly of partially methylated polygalacturonic acid units. Portions of. 
the carboxyi group occur as methyl esters, and the remaining carboxyl groups exist in the.form.of the free ackl 
30 or as its ammonium, potassium, or sodium salts, and in some types as the acid amide. 

Pectin is produced commercially by extracting citrus peel, apple ponr»ce, or sugar beet pulp with a hot dilute e 
acid (pH 1.0 to 3:5, yo*" to OO'^c). The extract is filtered, and pectin is then precipitated from the clear extract: 
^ with ethanol or isopropanol, or as the copper or aluminum salt. The acid extract is sometimes spray- or roller^: 
dried, or it is concentrated. ^ ^ 

'35 Hydrocolloid gel forming compounds of the above general formula are used above in accordance wrth the 

invention as coatings to reduce the fat absorbed/adsorbed by cellular tissue fried in deep ^t. Optk>nal-treat- 
ments before coating include: sugar dips; salt dips, pH adjustments, dehydration, heating, cooling, and agi-' 
'tation. V, ■..;. ■:/■..•■:.;■■' - ' - . . ■ :.\ ■ ' 

. > Goatingsareappliedforexampleto potato cell surfaces to form compositions in acoordance with the inven-' 

40 ^ tion by dipping, spraying, extrusion^ sequential multiple or dry. coating such as by dusting with powdered coating.*^ 
compounds. Coatings may be applied at atmospheric, high or low pressure. Coating compositions may be dried 
on all tissue using forced air (hot or cold); by using flash or vacuum drying to form coated compositions in accord-- 
ance with the invention. 

Additives which may be included in the coating compositions of weight invention include: salts (mono- and i 
46 poly-valent), sugars, plasticizers (propylene glycol, glycerol, sorbitol, propylene glycol mpnostearate, glycerol 
monostearate, polyethylene glycol), inert materials (celite, cellulose, silicas); solvents such-as water, ethanol, 
isopropanol, ethyl acetate, binary mbctures, ternary mixtures. 

One other advantage of this treatment method is that the oil resistant coating allows easy removal of the 
adsorbed oil present on the sfrips after removal from the hot frying oil. Conventional shaking, hot air and/or 
50 steam stripping of this adsort>ed oil results in further oil reductions. 

For use in the examples below low molecular weight pectin hydrocolloid is formed from pectin by providing 
a 10%. high methoxyl pectin precursor slurry in 60:40 isopropanol (IPA) water. Sodium hydroxide is added to 
the slurry at a level of 3 equivalents/equivalent anhydrogalacturonide. After 5 days at 25''C or 2 days at 40''C, 
sufficient depotymerization and deesterification has occurred. The product is filtered and thefilter cake resulting 
55 is washed with IPA water (60:40) to romove excess adhering alkali. The pH of the pectin cake is then adjusted 
with mineral acid to between 4 and 6 and is then dried. The degree of esterification of this product is less than 
1 0%. The molecular weight, measured by the viscosity procedure of Smit and Bryant [J. Food Science, 32, 197 
(1967)], ranges from 2000-20,000. 
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Th fried products from the Control and Examples 1-32 are analyzed for oil content by extracting th fried 
potato strips with hexane using a Soxhiet extraction apparatus. The potato strips are diced into 3.1 8 mm (0.125 
inch) s gm nts, I aded into an extraction thimbi and xtracted with rapidly r fluxing h xan for 2 hours. Th 
oit-hexane mixture is th n evaporated to a small volume using a rotary evaporator. The remaining small volume 
5 istransf rred quantitatively to preweigh d evaporation dishes to allow th r maininghexan to vaporat lead- 
ing to a constant weight. 

Control I below follows the blanching, drying and firying of U.S. Patent 3,397,993 (McDonald's), column 2, 
lines 15-55. Control I is compared to Examples 1-28. Example 29 freezes a par fried coated potato, Example 
30 fully fries frozen parfried potato and Examples 31 and 32 apply polyvalent crosslinking ions and hydrocolloid 
10 gel forming compound in a single coating step. 

Fresh Idaho russet potatoes referred to by size as Idaho 100's (100 potatoes per 50 pound box) are sliced 
with a manual potato slicing device which produces consistent 7.95 mm by 7.95 mm (0.31 3 by 0.31 3 inch) strips. 

Twenty-five grams of strips are then washed in a large volume of cold water to remove surface starch and 
sugars. The washed strips are trimmed to 63.5 mm to 76.2 mm in length to fonm prefried strips. The strips are 
16 blanched by heating at 85^C for 8 minutes in water. The strips are then dried in a mechanical convection oven 
at 150*'C for 10 minutes. r 

Strips are then fried in two (2) US gallons of oil at 1 70*'C for three (3) minutes. [It is known that 2 US gallons 
= 7.57 litres]. At the completion of firying, the frying basket is removed from the oil and shaken by hand 5 seconds 
over the hot oil. The strips are then removed to paper towels to drain until cool. The product has 9.1 g of oil 
20 per 100 g product. 

Example 1 

The potato strips are treated as in Control I but with the use of 0.5% aqueous solution of calcium chloride 
25 as blanch water. The strips are then sk>aked in a.5% aqueous solution of low molecular weight pectin for 5 
minutes at 37*'C. The strips are then dried in a convectton oven at 150*^0 for 10 minutes, 
s ^ Strips are then fried in 7;57 Itr. of oil at 170*».C for three (3) minutes. At the completion of frying, the-frying 
basket is removed firom the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to 
paper towels to drain until cool. These product strips have an oil content of 6. 1 g oil per 1 00 g of product; 

30 

Example 2 . " ■ . ^ ■ 

The potato strips treated- as in Exaniple 1 (Prefiried Section), and then dipped for. 8 seconds in a i.O%L 
aqueous solution of methylcellulose. The strips are allowed to drain for 2 minutes. The strips are then dried in ^ 
\35 a convection oven at . 150'C for. 10 minutest : ^ / v - .; ■ v .. - ; ; 

Strips treated are fried in two (2) gallons of oil at 170°C for three (3) minutes. At the completion of frying; : 
the ftying basket is removed from the oil and shaken by hand 5. seconds over the hot oil. The strips are then 
removed to paper towels to drain until cool. These product strips have an oil content of 4.3 g oil pier 100 g of 
v.^' .-^vir.: - product.-'- ■ ---^ r-^^-'i ^ 'i-^'^i-y -^'^^-^ ■'■""^ ' ■' ^-v*-v * 

Example 3 

The potato strips treated as Example. 1 (Prefried Section). The strips are then dipped for 8 seconds in a 
- - 1 .0% aqueous solution of methylcellulose. The strips are allowed to drain for 2 minutes. The strips are then 
45 dried in a convection oven at 1 50°C for 6 minutes, A second coating is applied by dipping the strips for 8 second 
in a 1 .0% aqueous solution of methylcellulose, and then drying for an additioal 1 0 mjnutes. 

Strips are then fried in two (2) gallons of oil at 1 70*»C for three (3) minutes. At the completton of frying, the 
frying basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed 
to paper towels to drain until cool. These product strips have an oil content of 3.8 g oil per 100 g of product. 

50 

Example 4 

Fresh Idaho russet potatoes referred to by size as Idaho 100's (100 potatoes per 50 pound box) are sliced 
with a manual potato slicing device which produces consistent 7.95mm x 7.95 mm strip. Twenty-five grams of 
55 strips are then washed in a large volume of cold water to remove surface starch and sugars. The washed strips 
are timmed to 63,5 mm to 76,2 mm in length to fonm prefried strips. The strips are blanched by heating at 85*'C 
for 8 minutes in a 0,5% aqueous solution of calcium chloride. The prefried potato strips are soaked in a 5% 
aqu oussoluti n of pectin prepared as described above for 5 minutes at 37**C. Th coat d strips at n xt dried 
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with air at sufficient velocity and temperatur to conv rt th aqueous p ctin soluti n to a dri d film. The strips 
ate then dipped for 8 seconds in a 1 .0% aqueous solution of methyl cellulose. The strips ate all wed t drain 
for 2 minutes. The strips at th n dried in a c nvoction ov n at 150*^0 f r 10 minutes. 

Strips treated are fried in 7.57 1 of oil at 170^0 for three (3) minutes. At the completion of frying, the firying 
bask t is remov d from th il and shak n by hand 5 seconds ver th h t il. The strips are th n removed to 
paper towels to drain until cool. The product strips have an oil content of about 4 g of oil per 100 g of product. 



Example 5 

10 The procedure of Example 4 (Prefied Section) is followed except thata 3% aqueous solution of high molecu- 

lar weight (100,000), high methoxyl (50-75%, Degree of esterification) pectin is substituted for methylcellulose. 
Strips treated are fried in 7.57 1 of oil at 1 70*'C for three (3) minutes. At the completion of frying, the frying basket 
is removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper 
towels to drain until cool. The product strips have an oil content of about 4 g of oil per 100 g of product. 



IS 
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40 
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Example 6 



The procedure of Example 4 (Prefried Section) is followed except that a 3% aqueous solution of low molecu- 
lar weight (20,000), high methoxyl (50-75%, Degree of esterificatton) pectin is substituted for methylcellulose. 
20 Strips treated are fried in two (2) gallons of oil at 1 70°C for three (3) minutes. At the completion of frying, the 
: frying basket is removed from the oil and shaken by hand 5 seconds over the hot oil . The strips are then removed 
to paper towels to drain until cool. The product strips have an oil content of about 4 g of oil per 100 g of product. 



Example 7 



* The procedure of Example 4 (Prefried Section) is followed except that a 3% aqueous solution of higii > 
' -molecular weight (100,000), low methoxyl:.(1 5-50%, Degree of esterification) pectin i ^t^A^ 

cellulose. Strips treated are fried in two (2) gallons of ofl at 170«C for three (3) minutes. At the completion of 
- . . frying, the frying basket is removed from the oil and shaken by hand 5 seconds over tiie hot oil. The strips are ^ ^ 
30 then removed to paper towels to drain until cool. The product strips have an oil content of about 4 g of oil per 
1 00 g of product. - ; > 

" Example 8 ■ - --.i:'. " ' ■ 

36 The procedure of Example 4 (Prefried Section) Is followed except that a 3% aqueous solution of low molecu-; .. ^ . -yy^ 

' lar weight (20,000), low metiioxyl (15-50%, Degree of esterification) pectin is substituted fOT^^ "••.•--vf,-5 

- Sfrips treated are fried in two (2) gallons of oil at 170**C for three (3) minutes.. At the completion of frying, the : 

frying basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The stripis are tfien removed : r ^ 

- to paper towels to drain until cool. The product strips have an oil content of about4 g of ofl per 1 00 g of product. - : -i^^j - - - - %t' 



Example 9 



The procedure of Example 4 (Prefried Section) is followed except that a 3% aqueous solutton of amidated 
pectin (Degree of amidation, 15-40%; Degree of esterification 20-40%) is substituted for methylcellulose. Strips ; 
46 freatod are fried in two (2) gallons of oil at 170*C for tfiree (3) minutes. At the completion of frying, the firying 
- basket is removed from the oil and shaken by hand 5 seconds over the. not oil. The strips are then removed to 
paper towels to drain until cool. The product strips have an oil content of about 4 g of oil per 1 00 g of product 



Example 10 



The potato strips treated as in Example 1 (Prefried Section) except that drying is provided by partially 
dehydrating using air at sufficient velocity and temperature to result in about 1 0% by weight moisture loss. The 
partially dehydrated strips are soaked in a 5% aqueous solution of low molecular weight pectin for 5 minutes 
at 37«C. The coated strips are next dried with air at sufficient velocity and temperature to convert the aqueous 
ss low molecular weight solution to a dried film. The strips are then dipped for 8 seconds in a 1 % aqueous solution 
of methylcellulose. The strips are allowed to drain for 2 minutes. The strips are then dried in a convection oven 
at 150''C for sufficient time to result in about 25% moisture weight loss. 

Strips treated are fri d in two (2) gall ns of oil at 170''C for three (3) minutes. At the completion of frying, 
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the frying basket is rem v d from th il and shaken by hand 5 seconds ver th h t il. Th strips are th n 
removed to paper towels to drain until co I. The product strips have an oil content of about 3.5 g oil per 100 g 
of product. 

5 Example 1 1 

The procedure of Example 10 (Prefiried Section) is followed except that alginate having a molecular weight 
of about 1 00.000 is substituted for methylcellulose. Strips treated are fried in two (2) gallons of oil at 1 70*'C for 
three (3) minutes. At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 
10 seconds over the hot oil. The strips are then removed to paper towels to drain until cool. The product strips 
have an oil content of about 3.5 g oil per 100 g of product. 

Example 12 

16 The procedure of Example 10 (Prefiried Section) is followed except that alginate having a molecular weight 

of about 5,000 is substituted for low molecular weight pectin. Strips treated are fried In two (2) gallons of oil at 
170''C for three (3) minutes. At the completion of frying, the frying basket is removed from the oil and shaken 
by hand 5 seconds over the hot oil. The strips are then removed to paper towels to drain until cool. The product 
strips have an oQ content of about 3.5 g oil per 100 g of product. 

20 

Example 13 • -t- .kt^^- v 

The potato strips treated as in Control I but with the use of 0.5% aqueous solution of calcium chloride for 
the blanch water. The strips are then soaked in an aqueous solution mixture of low nfK>lecular weight pectin as 
25 described above (5%) and methylcellulose (1%)for 5 minutes at 37''C. The strips.are then dried in a convection , 
oven at 1 50^C for 1 0 minutes. . .v . 

Strips treated are fried: in two=(2) gallons of oil at 170^0 for three (3) minutes. Atthe completion ^of frying, 
the frying basket isTemoved firom the oil and shaken by hand 5 seconds over the hot oil. The, strips: are then, 
removed to paper towels ta drain until cool; The product strips have an oil content of about 4 g of oil per 100 
30 g of product. 



Example 14 

The procedure of Example 13 (Prefried Section) is followed except that canrageenan having a nrtolecular. 
35 .weightof about. 100 ,000 is substituted for fnethylcellulose. Strips treated are fried in two (2)^ gallons of.oi! at^ 
^ . 170*'C for threei(3) minutes. At the completion of frying, the firying basket is removed from the oil and shaken 
by hand 5 seconds over the hot oil. The strips are then removed to paper towels to drain until cool. The product 
strips have an oil conte ht of about 4 g of. oi! per 1 00 g of product. " ^ - ^ 7 : ■ 

40 Example 15 

The procedure of Example 13 (Prefried Section) is followed except that the strips are fried for one (1 ) minute 
(rather than three (3) minutes) at :170*»C. At the completion of frying, the frying basket is removed from the oil 
and shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels tn.drain until cool. 
46 The product strips have an oil content of about 2.5 g oil per 100 g of product. 

Example 16 

The procedure of Example 13 (Prefried Section) is followed except that canrageenan having a molecular 
50 weight of about 5,000 is substituted for low molecular weight pectin. Strips treated are fried in two (2) gallons 
of oil at 170*»C for three (3) minutes. At the completion of frying, the frying basket is removed from the oil and 
shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels to drain until cool. The 
product strips have an oil content of about 4 g of oil per 1 00 g of product 

66 Example 17 

The potato strips are treated as in Control I (prefiried section) but with the use of 0.5% aqueous solutk>n of 
calcium chlorid f r the blanch water. The strips are then soaked in an aqueous solution mixture of low molecu- 
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larweight pectin as describ d above for 5 minutes at ST^'C. The coated strips ar nextdried withairat ufficient 
velocity and temperature to convert th aqueous low molecular weight solution to a dried film. The strips are 
then r coated with the low molecular weight pectin by soaking in a 5% aqu ous soluti n for 5 minutes at SJ^'C 
The strips ar then dried in a convecti n ven at 1 50*^0 f r sufficient tim to result in a 10-35% moisture w ight 
5 loss. 

Strips are then firied in two (2) gallons of oil at l/O'^C for three (3) minutes. At the completion of frying, the 
flying basket is removed from the oil and shaken by hand 5 seconds over the hot oil. The strips are then removed 
to paper towels to drain until cool. The product strips have an oil content of about 4 g of oil per 100 g of product. 

10 Example 18 

The procedure of Example 17 (Prefried Section) is followed except that arable acid having a molecular 
weight of about 10,000 is substituted for low molecular weight pectin. Strips treated are fried in two (2) gallons 
of oil at 170''C for three (3) minutes. At the completion of frying, the frying basket Is removed from the oil and 
IS shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels to drain until cool. The 
product strips have an oil content of about 4 g of oil per 100 g of product 

Example 19 ^ 

20 The procedure of Example 17 (Prefried Section) is follow^ed except that arable acid having a molecular 

weight of atxHjt 1 00.000 is substituted for low molecular weight pectin. Strips treated are fried in two (2) gallons 
of oil at 170*'C for three (3) minutes. At the completion of frying, the frying basket is removed from the oil and 
shaken by hand 5 seconds over the hot oil. The strips are then removed to paper towels to drain until cool. The 
. ^ product strips have an oil content of about 4 g of oil per 1 00 g of product 

Example 20 

The procedure of Example 17 (Prefried Section) is followed except that arable acid having a molecular • 
'weight of about 1 0,000 is substituted for tow molecularwe ight pectin. Strips treated are fried in two (2) gallons 
30 of oil at 170^*0 for two (2) minutes. At the completion of firying, the frying basket is removed from the oil and 
shaken by hand 5 seconds over the hot oil. The product strips have an oil content of about 3.5 g of oil per 100 
g of product. 

■ Example 21 

35 , .. . . - . . - 

The procedure of Example 20 (Prefried Section) is followed except that carboxymethylcellulose having a - 
> * molecular weight of about 10,000 is substituted for low molecular weight pectin. Strips treated are fried in two 
. : (2) gallons of oil at 170'*C for three (3) minutes. At the completion of frying, the frying tiasket is removed from 
• ^ the oil and shaken by hand 5 seconds over the hot oil. The product strips have an oil content of about 3^5 g of r 
40 oil per 100 g of product ; : r 

Example 22 " * 

The product of Example 20 (Prefried Section) is followed except that cart)Oxymethylcellulose having a 
46 molecular weight of about 100,000 is substituted for low molecular weight pectin. Strips treated are fried in two 
(2) gallons of oil at 170°C for three (3) minutes. At the completion of frying, the frying basket is removed from 
the oil and shaken by hand 5 seconds over the hot oil. The product strips have an oil content of about 3.5 g of 
oil per 100 g of product, 

50 Example 23 

The procedure of Example 4 (Prefried Section) is followed except that the low molecular weight pectin is 
prepared in solvent of 3 parts of ethanol and 7 parts of water rather than water alone. Strips treated are fried 
in two (2) gallons of oil at 170''C for three (3) minutes. At the completion of frying, the frying basket is removed 
56 from the oil and shaken by hand 5 seconds over the hot oil. The product strips have an oil content of about 4 
g per 100 g of product. 



9 



EP 0 487 340 A1 



Example 24 

Th procedur of Example 23 (Prefried S ction)isfoll wedexc ptthatth drying tim isreduc dtosev n 
(7) minutes from ten (1 0) minutes. Strips treated are fried in tw (2) gallons of oil at 1 70^C for three (3) minutes. 
6 Atth compi tion of frying, th frying basket Is remov d from th il and shaken by hand 5 s conds verth 
hot oil. The product strips have an oil content of about 4 g per 100 g of product. 

Example 25 

10 The procedure of Example 4 (Prefried Section) is followed except that methylcellulose of low molecular 

weight is prepared In a solvent composed of 3 parts ethanol and 7 parts of water. Strips treated are fried in two 
(2) gallons of oil at 170*^0 for three (3) minutes. At the completion of frying, the frying basket is removed from 
the oil and shaken by hand 5 seconds over the hot oil. The product strips have an oil content of about 3.5 g of 
oil per 100 g of product. 

1$ 

Example 26 

The procedure of Example 25 (Prefried Section) is followed except that drying is done for seven>(7) minutes 
(rather than ten (10) minutes). Strips treated are fried in two (2) gallons of oil at 170°C for three (3) minutes. 
20 At the completion of frying, the frying basket is removed from the oil and shaken by hand 5 seconds over the 
hot oiL The product strips have about 4 g of oil per 100 g of product. . : • ; ^ • 

Example 27 ■ ; - : . .. • 

25 The procedure of Example 4 (Prefried Section) is followed except ethanol ls substituted for water in the 

5% solution. Strips treated are fried in two (2) gallons of oil at 170''C for three (3) minutes. At the completion 

> of frying, the frying basket is renroved from the oil and shaken by hand 5 seconds over. the . hot oil. The product 
strips have about 4 g of oil per 100 g of product. . . . 

30 Example 28 ; 

The procedure of Example 27 (refried Section) is followed except that drying is carried out for seven (7) 
minutes rather than ten (10) minutes. Strips freated are fried in two (2) gallons of oil at 170?C for three (3) 
minutes. At the completion of firying, the frying basket is removed fit>m the oil and shaken by hand 5 seconds 
36 . over the hot oil. The product strips have about 4 g of oil per 100 g of product. ' : 

'A3 shown in Table 1, significant reductions in oil retention. are obtained using dried coatings of low and 
high molecular weight.hydrocolloids. These hydrocolloids are representative of those In the. general fonmula. 
' ^ Examples 29 and 30 below.are iliustrative of the use of par frying and freezing in forming the compositions 
of the invention; • -^-^ .^^vj-^^ - i-* - . ^-^ ^. 

40 J.:- ■ ■ 

Example 29 

The potato strips treated as in Control I (prefried section) but with the use of 0.5% aqueous solution of cal- 
cium chloride as blanch water. The sfrips are then are soaked in a 5% aqueous sotutbn of low molecular weight 
46 pectin for 5 minutes at 37°C. The strips are then dried in a convection oven at 1 50''C for 1 0 minutes. The strips 
are then par fried in 2 gallons of oil at 1 70*^0 for 45 seconds. The strips are then frozen. These product strips 
have an oil content of about 2 g oil per 100 g of product 

Example 30 

60 

The potato strips treated as in Example 29 are fried in two (2) gallons of oil at 170°C for three (3) minutes. 
At the completion of frying, the frying t>asket is removed from the oil and shaken by hand 2.5 seconds over the 
hot oil. The strips are then removed to paper towels to drain until cool. These product strips have an oil content 
of about 5 g oil per 1 00 g of product. 

55 

Example 31 



Th potato strips treated as in Control I (prefried) except for blanching, ar soaked in a 5% aqueous soluti n 
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of I w molecular w ight pectin and 0.3% calcium for 6 minut s at SS^'C. Strips treated are fri d in two (2) gallons 
of oil at 1 70''C for thre (3) minutes. At the compi tion of frying, th frying basket is removed from tiie oil and 
shak n by hand 5 seconds ver the hot oil. The strips ar then remov d to pap r t wels to drain until cool. 
Th 3 product strips hav an oil content of about 5 g oil per 1 00 g of product. 

Example 32 

The potato strips are treated as in Control I (prefiried section) but with the use of 0.5% aqueous solutk>n of 
calcium chloride as blanch water. The strips then are soaked in a 5% aqueous solution of low molecular weight 
pectin for 5 minutes at 37''C. The strips are then soaked in a 5% aqueous solution of high molecular weight 
methylcellulose for 2 minutes at 37^*0. The strips are then dried in a convection oven at ISO^'C for 10 minutes. 
The strips are then par fried in 7.57 I of oil at 170^0 for 45 seconds. The strips are then shaken and steam 
stripped for 1 minute. The strips are then frozen. These product strips have an oil content of about 1 .5 g oil per 
100 g of product. 

Example 33 

Fresh skinless chicken breasts (Country Pride brand), obtained firom a local market were cut Into rectian- 
gular pieces of ca. 25.4 mm x 76.2 mm dimensions. Three pieces of cut chicken were used for each experinient 
using the following bench scale procedure: 

(a.) No fat holdout treatment (CONTROL) three pieces of chicken breast (ave. wt 9.84 g.) were first dipped 

into flour (Gold Medal brand, all purpose flour, General Mills Co.); this was to assist in wet batter pickup; 

on average these pieces of floured covered chicken gained 0.63 g. (6.1%). The flour covered pieces were 

then dipped into a batter mix of the following composition: 

i) 208g. Modern Maid Batter Mbc No. 204^277 (product of Modern Maid Food Products, InCvUniondale^ 

N.Y.) . ■ • ■■ .-■ , ' . ' ; ^- •■: 

ii) 192g: of distilled water (batter:sotids were 52% by weight). ■ , x,-.,:^ -.-^^^ 
The batter-coated chicken pieces (ave. weight increase 7.3g., 40.9%) were subjected.to a surface drying 
in a forced air oven at 150^*0. for 2 minutes. The partially dried pieces were then deep fat fried at 170''C. 
for 3 minutes in 2 gallons of cooking oil (Crystal brand; partially dried pieces were then deep fat fried at 
itO^^C. for 3 minutes in 2 gallons of cooking oil (Crystal brand; partially hydrogenated soybeanioll product 
of Beatrice/Hunt-Wesson Inc.. Fullertdn CA.). The frying operation was perfonmed in a Star fryer, model. 
No. 115D, StariManufacturing Co.; St Louis, MO. >;.-^ , % ^ : ■ 
The fried pieces were allowed to cool .to room temperature in air and were then refrigerated prior to fat 
analysis. For analytical purposes, the coating was removed by hand stripping from each piece and divided 
into two portions which were then analyzed by means of a CEM 80 microwave oven system for moisture 
content and then a CEM-FES 80 fat extraction apparatus (CEM Corporation. Matthews, NC;)v Fat is ext- 
racted from the sample ih this system by methylene chloride which is then volatilized leaving behind the, 
residual oil which is weighed;- the fat content is then calculated from the known initial sample weighL«TTie. 
fat contents of the three pieces used in this experiment (two determinations per piece) Tanged from 6.0% 
to 8.1 %p average fat content 7.4%. Subsequent treatnnents were compared to this value and fat reductions 
were calculated using the formula: - . . ' 

% fat reduction = 7.4-ave %fatoftFBatment x ^qq 

(b) Dipping of battered chicken into preformed calcium pectate 

Three pieces of chicken (ave. wt. 9.96g ) were floured as In (a.) above (ave. wt Increase bj^74g, 7.0%). 
The pieces were oven dried for 2 minutes at ISO^'C. The samples were each then dipped into an aqueous 
suspension prepared by mixing 1 0Og. of a 0.5 wt % solution of CaCl2 In water with 1 0Og . of a 4 wt.% pectin 
solution (sodium salt, MW 12,000, DE 4%). The chicken pieces remained in contact with the calcium pectate 
mixture for ten seconds before being removed (ave. wt. increase 0.72g., 4%). These were then subjected 
to drying at 150°C. for 2 minutes. The samples were deep fried at 170**C. for 3 minutes, then cooled and 
submitted for analysis as In (a). The average fat content measured was 5.66%. ave. fat reduction 23.8%. 

Example 34 

Commercial egg roll wrapper dough (Oriental Mascot Brand, super thin extra crisp) was cut Into 101.6 mm 
X 101.6 mm squares These were rolled into cylinders; the ends were folded over, pasted with moistened flour 
and pinched shut. 
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Untreated controls six dough cylinders (av . wt 1 1 .62g.) w re deep fat fri d for 90 s conds at 1 70^C. Frying 
was carried out individually in 7.57 I of oil (Crystal brand, hydrog nated soyb an oil, B atrice/Hunt-Wess n 
Inc., Full rton, CA.) in a Star Mod 1 115 D Fryer (Star Manufacturing Co., St. Louis, MO.) The fried plec swera 
cooled in air to roonr) temperature and regrigerated prior t analysis for fat content Final.av rage weight was 
12.59g. Fat cont nts were det rmin d with the same instrument and procedure described in Example 33. The 
average fat content of these six samples was 25.3% by weight (samples ranged from 22.2-27.6%). The fat 
reduction of subsequent experiments was calculated from the formula: 

% fat reduction = 25.3 - ave.% fat cxintent of treatment ^ 

25.3 

(a) Sequential dipping: calcium freatment followed by sodium pectate of low nrK>lecular weight. No inter- 
mediate drying . 

Four dough cylinders (ave. wt 1 1 .04g.) were individually dipped Into 0.5 wt % CaCl2 solution for 1 0 seconds 
IS (ave. wet wt. 18.5g); then they were dipped into a 4 wt%. low molecular weight pectin solution (sodium salt, 
MW 12,000 DE 4%), also for 10 seconds and allowed to drip dry for 30 seconds (ave. final wt. 22.1 1g). Then 
the dough pieces were deep fat fried for 90 seconds at 170°C. The final average weight of these pieces was 
1 6.69g. Analyses of these fried dough cylinders as described above yielded an average fat content of 1 2.25% 
(range of samples was 10.3-17.3%). This calculates to a reduction of 51 .6% relative to the control. 
20 . 

(b) Sequential dipping: calcium treatment followed by sodium pectate of low molecular weight, with inter- v ^ 
mediate drying . 

Four dough cylinders (ave. wt 10.62g.) were Individually dipped into 0.5 wt. % CaCl2 solution for 10 sec- 
25 onds (ave. wet wt. 1 8. 1 0g;). The wet cylinders were placed in a forced air oven at 1 50°e. for 30;seconds (ave. . 
dried wt 17.61g.). The dough was then dipped for 10 seconds into a 4% low molecular weight pectin, solution 
(sodiunri salt, MW 12,000, DE.4%). The average wet wt; was 22.04g. The samples were once again dried ;for^ 
30 seconds In the 150°C: oven and then deep fat fried for 90 seconds at 170*G. The average final fry weight 
was 18:5g. The average fat content was determined to be 13.0% amounting to a ^t reduction of 48.6% which 
30 is virtually the same as that of treatment (a). The intermediate drying therefore had virtually no effect upon the 
ultimate fat content ^^.^ ^a. ■ --^ ^^.-r: > i^; . , . ^.^ 

(c) Sequential dipping: calcium treatment followed by sodium pectate of intenmediate molecuiar weight v . 

36 Four dough cylinders (ave. wt lO.ZOg.) were individually dipped into 0.5 wt. % .GaGl2: solution for 10 sec- 

onds; the average weight was 16.86g. The cylinders were then dipped Intoa 1% (by wt.) solution of Intermediate 
molecular weight pectin (sodium salt; ;mW 31,000, DE .1:5%) for 10 seconds^ The dough pieces were allowed 
to drip dry for 30 secorids:(ave. wet wt. 20.0g). then were deep fat fried for 90. seconds at 170'C.:Jhe average ; 
' * final fry weight was 17..78g; The aveiage^fat content of these pieces was found^to be* 6.6% (range of samples 

40 was 4-.7r9.0%) which calculates to an aerage fat reduction of -73.9%. c : - - r r: . ; r * - > • . 

(d) Sequential dipping: calcium treatment followed by sodium pectate of Intehmedlate molecular weight with v 
intermediate drying. 

46 Four dough cylinders (ave. wt 1 1 .06g.) were individually dipped into 0.5 wt% CaCl2 solution for 1 0 seconds 

(ave. wet. wt 1 8. 1 5g). The wet dough cylinders were placed in a foroed air oven at 1 SO^'C. for 30 seconds (ave. * 
dried wt. 1 7.68g), then dipped for i 0 seconds into a 1 % (by wt.) solution of intemnediate molecular weight pectin 
(sodium salt, MW 31,000, DE 1.5%) to yield dough cylinders of ave. wet wt. 22.54g. Drying of these at 150°C. 
for 30 seconds reduced this ave. wt. to 22.02g. Deep fat frying for 90 seconds at 170''C. yielded an average 

50 final fried weight of 1 9.95g. The average fat content of these was 6.6% (range of samples was 4.0-8.8%) which 
calculates to an average fat reduction of 73.9%. This is Identical to that In (c.) above. The intenmediate (31 ,000) 
molecular weight sodium pectate-calclum combination Is more effective that the 12,000 MW combination. 
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TABLE 1 

OIL REPnrTTnwR 

EXAMPLE 

— Htt- X REPnCTIQW 



(Control) 
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33 
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53 
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58 
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56 
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56 
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56 
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56 
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56 
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56 


10 
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11 


62 


12 


62 


13 


56 


-14 : . ■ 


■ ■ 56 
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•16 ■■ . . ..... 


• . - 56 


17 


- 56 


18 


■ • . ... -56 




56 


20 


62 


21 


62 


22 


62 


•23, 


56 


24 .. V , , ... 


v:. ■ 56 


25 


62 


26 . ■ 


-56- 




... . 56 



29 - ,. 78 

30 45 

31 .. ... 45 

32 84 



Claims 

1 . A fried food composition with reduced oil or fat absorbed therein comprising a food at least partially coated 
with at least one coating that is a reaction product of a crosslinking agent and at least one crosslinkable 
hydrocolloid gel forming compound having a low molecular weight 

2. A fried food composition with reduced oil or fat absorbed therein comprising: a blanched food at least par- 
tially coated with at least one coating that is a reaction product of a polyvalent cation and at least one poly- 
valent cation crosslinkable hydrocolloid gel wherein the coating is dried on the food prior to frying and is 
a thin coating on the coated food that is fried in an oil or fat to fonnr) the at least partially coated fried food 
having an oil or fat content that is significantly reduced with improved organoleptic properties. 



13 



EP 0 487 340 A1 



A fried food product compositi n comprising c lltissu s I cted from fru its, veg tables, p ultry, fish, meat, 
processed foods, dough based foods, or battered foods and a coating, said coating at I ast partialiy end s- 
ing said eel i tissue, said coating comprising at least 0.05 perc nt by weight p lyval nt cations and on or 
more hydrocotloid gel f rming compounds where at least one compound is poiyvalent cation crosslinkabie 
in an amount ff^ectiv to fomn said c ating. 

The composition as claimed in Daims 1, 2, or 3 characterised in that said cross-linking agent comprises 
at least one polyvalent catk>n and said gel forming compound Is a compound of the general fomnula: 



H<L, _ 




wherein— is an alpha ( a ) or a beta ( p ) glycosidic bond. 

n is an integer from 10 to 10,000. 

X is independently selected n times from 



i 



-Lou. 



and ■ ■'■ ■ "■■ -■■ ■ ' 

0 

Ml is H or a cation, 
Ml Is H or methyl, 

R is H, CHg, CjHfi-, -(CH2-CH-0)y-H. or 

CH- 

y Is 1 or 2. 

The composition as claimed in Claim 2, or Claim 3 characterised in that said polyvalent cations are present 
in amount equal to at least 40% of the amou nt of cation required to neutral ize the hydrocolloid in said coat- 
ing. 
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The composition as claimed in any on of th preceding aaims characterised in that said hydrocoll id 
gel fonming compound is pectin, pectinic acid, pectic acid and salts thereof, pectinates, alginic acid, algi- 
nat salts, polygalacturonates and salts thereof, carboxymethylc llulose, carrage nan or mixture thereof, 
arabicacid, gum tragacanth or mixtures thereof, karaya, gum arable, gum ghatti, agar, gelatin, gellan, pul- 
lulan, curdlan, propyl n glycol starch, propyl ne glycol alginate, scleroglucan or mixtures thereof. 

The composition as claimed in any one of the preceding Claims characterised in that a portion of said hyd- 
rocollold gel forming compounds have a low molecular weight between 2,000 and 50,000 and a portion 
of said hydrocolloid gel forming compounds have a high molecular weight greater than 80,000. 
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8. The composition as claimed in Claim 3 characterised in that said tissue is a cut portion of cell tissue having 
an outer layer of cells, said outer layer of cells comprise at least 50 percent of the concentration of water 
of said tissue prior to cutting, said coating comprising less than 10 percent by weight water and at least 
90 percent by weight of said hydrocolloid gel forming compounds. 

16 

9. The composition as claimed in Claim 3 characterised in that said coating is a gel. 

1 0. The composition as claimed in any one of the preceding Claims characterised In that said coating Is applied 
by contacting said tissue with said aqueous mbcture at least twice. 

20 

11. The composition as claimed in any one of Claims 2 to 1 0 characterised in that said polyvalent cation com- 
prises calcium or iron. 

12. A method for preparing a fried food with reduced oil or fat absorption comprising: a) blanching the food In 
25 an aqueous solution containing at least 0.05% by weight of an edible polyvalent cation, b) at least partislly 

coating the blanched food with at least one polyvalent cation crossllnkable hydrocolloid gel fomning come 
pound, c) drying the coated food, and d) frying the dried, coated food in a cooking oil or/at to form an at . 
least partially coated, fried food product having an oil or fat content significantly reduced with Improved i 
organoleptic properties. :p . . : > 

30 " ■ ■ ■•' ■ ' ■■ ' 

13. The method as claimed in Claim 12 characterised in that said coating is as defined in any one of Claims 
1 to 11. 

14. The method as daimed In Claim 13 characterised In that said gel fonming compounds are applied to form 
M5.^ said coating, by applying said low molecular weight gel forming compounds before applying said high 

molecular weight gel fomiing compounds. * ; :i :; 

15. The method as claimed In any one of Claims 12 to 14 characterised 1n that the food is cut up and dried 
before the coating is applied thereto. . . ^ - ^ ^? v,. , > . . . : . , , ; 

40 ' ■ 

16. The method as daimed in any one of Claims 12 to 15 characterised in that said food has oil on an outer 
surface, and said oil Is sut>stantially removed from said product by conveying warm gas against said outer 
surface. 

46 17. A fried food composition with reduced oO or fat absorbed therein comprising a dough-based or battered 
food wherein a reaction product of a crosslinking agent and at least one crossllnkable hydrocolloid gel 
forming compound having a low molecular weight Is applied as a coating to the food. 

18. A method of preparing a dough-based or battered fried food composition with reduced oil or fat absorbed 
so therein comprising coating the dough-based or battered food with a reaction productof a crosslinking agent 

and at least one crossllnkable hydrocolloid gel forming compound having a low molecular weight, and fry- 
ing the food in oil or fat at normal frying temperatures for the particular food being fried to form the fried 
food having an oil or fat content that is significantly reduced with improved organoleptic properties. 
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